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I. INTRODUCTION 

AeroMet Engineering, Inc., located in Jefferson City, Missouri, was retained by the Doe Run 
Company to detennine the lead emissions from the Main Stack Exhaust at the Herculaneum 
Smelter in Herculaneum, MO. Emissions were sampled over a one day period (April 18,2002) 
under steady-state operating conditions. The entire plant was operating under normal operating 
conditions. The Doe Run Company's Herculaneum Smelter is located at S81 Main Street, in 
Herculaneum, Missouri, The fadlity is an existing primary liead smelter. Many processes 
involving material handling are required to achieve lead smdting. The majority ofthe process 
emissions vent through the main stack. The emissions from the main stack were sampled at an 
outside location approximately 350 feet above ground level on a test platform. 

Testing of the emissions was performed in accordance with the procedures specified in the Code 
of Federal Regulations (CFR), Title 40, Part 60. Appendix A, Method 12 -Determination of 
Inorganic Lead Emissions from Stationary Sources. Methods 1,2, 3, and 4 were also performed 
in order to determine sampling points, exhaust gas velocities, odiatist gas molecular weight, and 
exhaust gas moisture content. 

The test ports were installed at locations best suitable to meet the jgutddines of EPA Method 1 -
Sample and Velocity Traverses For Stationary Sources. Air flow diaracteristics were checked for 
presence of cyclonic flow as per Method 1 during a past testing program and it was found that 
cyclonic flow was not present. Access to the sample pointsiwasniade possible by four ports. A 
total of 12 sampie points were used with three sample points located on each of four ports. The 
test results should be representative of the actual emissions, i Weather was not a factor during the 
testing program although all testing was performed outdoors. The skies were mostly clear and 
temperatures were in the 70's. 

Jim Lanzafame ofthe Doe Run Company assisted in! coordination of the test program. The test 
team was comprised of Tom Scheppers, P.£. and Mr. Brad Ellis, both of AeraMet Engineering, 
Inc. Mr. Doug Elley observed the test as an observer for the Missouri Department of Natural 
Resources. ' 

II. SUMMARY OF TEST RESULTS 

The summary of production, gas flows, and lead Emissions is present̂  in Table I. All results are 
based on the raw data shown in Appendix B-Raw Test Data. No| process problems were 
encountered duimg the three runs of the test period. 

All three test runs were per&imed at the main stack on April 18,2002. The entire plant was 
operating under normal operating conditions. Testing foir lead, vdocity, gas analysis for 
molecular weight and moisture were performed simultaneously for all three runs durir̂  the 
period process exhaust gases were sampled. Visible emission readings were not required. 
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Visual observations of the colleaed samples indicated the appearance of a particulate coating on 
the filters for all three test runs. Particidatc coating on each fiherwas similar for each ofthe 
three runs. AH back half reagents recovered from the impingers were noted as clear with no 
noticeable discoloration, 

All process equipment related to. and including, the main stack was operated in a manner 
rq)resentative of operations that may contribute to normal lead emissions. Operating production 
data can be found in Appendix D, Discussions ofthe process data can be found in Section IV— 
Plant Operating Conditions. 

The isokinetic sampling rate is also shown in Table I This rate compares the stack gas velocity to 
the nozzle velocity ofthe sampling probe. A rate of 100% represents a stack gas vdocity equal to 
the nozzle velocity. The acceptable range is 90% to 110%. i EPA has detennined that sampling 
outside this range may cause a bias in the results based on the particle size and aerodynamic 
properties. All three ofthe test runs were conducted with ah isokinetic rate witfain the acceptable 
range. 

The lead emission resuhs should be representative, of the actual concentrations within the normal 
accuracies of Method 12. Although no upper limits of &ansaons have been established for the 
test method, an upper limit has not been exceeded based on acceptance of the test method on 
significantly higher grain loadings. Method 12 test procedures are based on Method 5 particulate 
sampiing. The estimated accuracy of Method 5 is approximately +/- 20% based on results of 
collaborative tests. 

III. SOURCE DESCRIPTION 

The Doe Run Company owns and operates a primary lead smelting facility iii Herculaneum, 
Missouri. Many ofthe plant processes exhaust controlled emissions to atmosphere through a 
common 550-foot tall concrete stack, i.e., "the main stack".. Table'III lists the processes and 
approximate corresponding gas volumes that each exhausts ito the main stack.. 

Exhaust air from the emission sources shown in Table in first pass.through a particulate control 
device befbre they enter the main stack. Accordingly, the concentration of particulate matter 
present in the main stack exhaust gas stream represents controlled; emissions from all ofthe 
individual emission units that contribute to the main stack exhaust, gas flow. Similarly, the 
concentration of lead in the main stack exhaust also reflectsicontroUed emissions. 

Primarily, the plant operations, including the simer plant, blist furnaces, and add plant, operate on 
a 24 hour/day, 7 day/week schedule. The dross plant however operates as a batch-type process 
that nms repeatedly on a 24 hoiir/day basis. The only exception to this is when equipment is 
taken down for plarmed maintenance. Due to their rdatively small percentage of gas flow 
contributed to the total stack flow, when most of these processes are. down, they have little 
influence on the total flow and total main stack emissions, the e)Cception to this is when the 
sinter plant is down. 
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TABLE I 

DOE RUN COMPANY 
HERCULANEUM FACILTIY ; 

PRODUCTION AND OPERATING TIME : 
APRIL 2001-MARCH 2002 

April 2001 
May 2001 
June 2001 
July 2001-
August 2001 
September 2001 
October 2001 
November 2001 
December 2001 
January 2002 
February 2002 
March 2002 

Tons of Lead Produced 
18.452.62 
16.226.39 : 
16,698.30 
16,411.49 
15.691.99 : 
14,329.50 
15,100.40 
12,612.20 
11,154.31 
13,156.57 . 
12.141.18 
13.718.52 

TOTAL: 
Metric Tons (Tonnes): 

Blast Fumace Operating Time: 

Sinter Plant Operating Time 

April 2001 
May 2001 
June 2001 
July 2001; 
August 2001 
September 2001 
October 2001 
November 200i 
December 2001 
January 2002 
February 2002 
March 2002 

Weighted Plant Operating Time: 7,422.29 
TOTAL: 

175,693.47 
159,38̂ .44 

8,647.44 

Hours 

583.05 
667.05 i 
531.25 : 
638.10 
644.30 
509.35 
501.16 
464.61 
397.06:; 
528.50 
336.78 
395.92 

<SI97.13 
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TABLEn 
DOE RUN COMPANY 

HERCULANEUM FACILITY 
SUMMARY OF LEAD EMISSIONS TEST 

MAIN STACK-ALL PROCESSES : 

Run 1 
04/18/02 

Proceis CoBditioufr-April 2001-March 2002 

Annual Production Rate (tonnes/hr) 21.474 

Stacic Conditions 

Stack Gas Temperature (°F) 
Aaual Gas Flow (ACFM) 
Std. GasFk)w(DSCFM) 
Isokinetics (%) 

EmtssioM. Actual 

191 
1,080.402 
841.471 
103.0 

Lead (Ib/hr) 
Lead (grams/hr) 

20.14 
9,135.35 

Lead (grams/torme of lead produced) 425.41 

Emissions. Allowable 

Lead (grams/tonne of lead produced) 

Run 2: 
04/18̂ 2 

21.474 

200 
1.087,924 
837,lJ7 
103:2 

20.77 
9,421 
438.72 

1 

Run 3 : 
04/18/D2 

21.474 

206 
l;098,383 
836.519 
103.4 

27.85 
12,632.54 
588.27 

Avg. 

21.474 

199 
1.088.903 
838,376 

22.92 
10.396.34 
484.14 

500.00 
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Table 111: Emission Units that Contribute Gas Flow to the Main iStack 

Ite Proceiis">Naaie Control Device 6asVolunie<*> Percent df 
mU Total 
lâ " Sinter Machine «3 Baghouse 300-350,000 ACFM @.290*T; 26.3 
lb"' Acid Plani ESP; Acid Demister 55,000 ACFM @ I75T. 4.8 
k-'» Remrn Bin South End Baghoiue 25,000 ACFM @ ambienr •^•S'T 2.2 
Id"' MixinfiDium f̂ix̂ lK Dnitn Baghouse 12.000 ACFM @ ambient 4-ST Ll 

Claw Breaker, Ross 
Rolls: Conugaied 

Rolls; und Euromag 

Cnishcr Baghouse 4S,000ACFM@190*F 3.9 

ifX Cooler Cooler baghouse 110.000 ACFM;@200.T i 9.6 . 
IgOl SmoothSoUs Smooth Rolls Baghouse 15,000 ACFM @ ambient-f IOT 1.3 
2 Blast FumaoeB #5'baghouse 500-550.000 ACFM SI-̂ nOT 43.8 
.1 Dross Plam Dnss Plant Baghouse 80,000 ACFM @affibienc-flO*F : 7 
- Main Stack 

Tot8l'̂ > 
Ail Sources 1,130.000 ACFM @ ~190*F IOO 

1 Each process is considered an cmissioa unit for discussion purposes in this test plan. 
2 Estimated flow rate based on equipment design qiedficaEioos. 
3 Equipment labeled with #'s la thru Ig is all related to the sinter plant operaiian. 
4 . AfibialtouU main stack flow is expected to be somewhat lower than die listed as dictâ  

specific needs of each process. 

As showti in the table,, the two exhaust gas streams that dominate the total airflow to the main 
stack are from the operation ofthe anter machine and the oj>eratt6n ofthe blast fiimaces. These 
two emission units make up 70% or more of the total airflow that is vented to the main stack. 
About 27% of this is from the sinter machine operation and nearlyj44% from operation ofthe 
blast fiimacei. 

IV. PLANT OPERATING CONDITIONS 

Doe Run maintained liormal operating conditions during the test period. Raw material processed 
at the simer plant was typical of normal material. Acid production and blast fiimace operations 
were also operating at normal c(mditions. The lead tapped from the fiimace represents tyincal 
lead normally tapped irom the fumace. All aspects of handling, heating, and refinmg the lead, as 
well as the final product were representative of normal operation. Tlierefore, the test data 
represents normal emissions for those test conditions. 

5: 
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All plant operating condilions were documented by eroploylBes of Doe Run familiar with collecting 
operating data and the operation of the equipment. Operational data is provided in Appendbc D. 

V. TEST METHODS, PROCEDURES, AND EQUIPMENT 

Each aspect of determining the emission concentrations and flows is described bdow. A copy of 
certain procedures and test equipment are provided in Appendix E. 

A. Sampling Location ; 

USEPA Method 1 - Sample and Velodty Traversies for Stationary Sources, was applicable for use 
in this test program. The; saraple ports are located in an acĉ table location calling for a minimum 
number of 12 sample poirits. Three sample points were located at each of four ports. 

Method 1 is required for velocity determinations in order to obtain a representative average 
velodty pressure and sanipling of the emission stream. Measuremients ofthe stack dimensions and 
diameters were recorded as wdl as the locations of the upsfream and downstream disturbances. 

Method 1 provides a chart for reference to determine the cĉ rrect tumiber of sampling poims for a 
given port location relative to disturbances in the stack. The mmimum distance aUowed is 2 stack 
diameters downstream from a disturbance, and '/6 stack diameter upsfream. Meeting this minimum 
distance, the minimum samplir̂ g points are 24. However, if fhe downstream distance is equal to 
or greater thian dght diameters or more, and the upstream distance is equal to or greater than two 
diameters or more, then the minimum number of sampling points can be reduced to as few as 12 
points. The reason for using distances from disturbances to dictate the number of sampling points 
is that longer distances will alk)w the gas flow to stabilize and have a more unifisrm velodty 
profile along with a more:uniform partide distribution. . ; 

There are four, 6" diametisr sample ports spaced 90° apart jn the stack wall at the platform 
elevation. The test ports were located over 8 diameters downstream from any disturbance and 
over 2 diameters upstrearn from the stack exit. Access for testing ait both port locations was made 
possible by a permanent test platform. 

B. Velocity Determinations 

Vdodty was monitored and recorded by USEPAMethOd 2 - "Determirution of $tack Gas . 
Vdocity And Volumetric Flow Rate (Type S Pitot Tube)".! This procedure was performed 
concurrently with the other sampling as described in Method 5 for particulates. 

Method 2 was performed with a pitot attached to a glass liiied 12 foot Method S sampling probe 
at sampling points detemuned in Method 1, The siompling (insisted bf locating the pitot tube at 
each sampling point and recording the average vdodty pressure (inches water). The velodty 
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pressure induced by the pitot is displayed by an indihed maitomeierat each of the 12 sampling 
points, Eachydod^ pressure is used to determine the proper sample volume flow rate for that 
sample point in order to maintain proper isokinetics. The average of the square root values at 
each point make up die average velodty pressure for one test run.. 

The vdocity pressures obtained by this method were converted to velocity and flow values by 
conadering molecular wdght. temperature, and moisture of the sampled gas. 

QuaUty assurance for both procedures included system leak.checks before and after the sampling 
periods. No problems iii taking the velocity measurements were encountered throughout the 
entire test period. 

C. CO2 and O, Gas Anaiysis 

Tedlar bag samples were collected simultaneously wish the lead test. From these samples, an 
anaiysis ofthe exhaust gases was performed in accordance with USEPA Reference Method 3-
"Gas /lalysis for Carbon Dioxide, Oxygen, Excess Air, and iDry Molecular Weight* 

A separate gas sample is extracted from the stack, by a multi-point, .integrated sampling 
technique. Tbe sample is collected in a chemically inert Tedlar Baig over the duration ofthe test 
mn. The gas. sample is analyzed for percent carbon dioxide (COj) ;and percent oxygen (Ô ) by use 
ofanOrsat. 

The sample bags used during the test program were leak checked prior to use. No problems were 
encountered in performing the gas analysis during the test period. :' 

D. Moisture Determination 

Moisture analysis ofthe exhaust gas was performed in accordancê with USEPA Reference 
Method 4 - "Detennination of Moisture Content in Stack Gises". :: 

During the Method 12 tests, a portion of the stack gases was extracted ahd the sample volume 
was recorded. The amount of rhoisture in the sample volume was obtained by routing the sample 
through an ice chilled condenser/dryer and measuring the amount of moisture collected. The 
temperature of the sample:gas leaving the condenser is maintained ;bdow 68 "F. Moisture 
determinations were perfonned by noting the liquid increase in the impingers and the weight gain 
of the silica gd. No problems were encountered in making the moisture analysis measurements. 

£. Lead Determination 

Sampling followed the procedures described in Method 12 -
Emissions from Stationary Sources", found in Titie 40, Part 
Federal Regulations. 

'Determination of Inorganic Lead 
60, Appendix A, ofthe Code of 
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Sampling duration was 60 minutes per run during the lead sampling. Sample volumes were 
significantly above the minimum 30 cubic feet, thereby increiising sensitivity ofthe detection 
limits. 

A sample was extracted isokineticaliy (where the probe inlet; velocity equals the stack gas vdodty 
at the sample point) in a sampling trwn similar to the one used in Methcxi 5. Modifications were 
made to the sample train by loading the impingers with reagents capable of absotUng lead. The 
lead samples consisted of an analysis of the front half ofthe isample train, (ptohe, fliter, and all 
connecting glassware including the filter) and the back half cif the sample train (all glassware tom 
the filter to the silica gd impinger including the analysis ofthe reagents used in the impiî gers. 
The first two impingers contained dilute nitric add used to coUect the lead emissions. The third 
impiitger was empty. The fourth impinger comained silica gd used to assure an absolute dty gas 
leaving the condenser section. Moisture determinations were performed by noting the liquid 
increase in the impingers and the wdght gain of this silica gel. Le^ checks of the entire sairple 
trains and velodty trains were performed before and after the test program. No problems were 
encoumered during the lead sampling. 

F. MACT Compliance Determination 

The Doe Run Company's Herculaneum smdter is subject toi the federal Maximum Achievable 
Control Technology (MACT) standards. The MACT stack istandard is only applicable to the 
sinter plant, blast furnaces, dross fomace. dross iiimace chargirig afeâ  blast fumace and dross 
fiimace tapping areas, sinter nuichine charging area, sinter niachine discharge, and. sinter cmsUng 
equipment emissions that are vented through a control device. In oirder to detennme compliance 
with this standard, the production and operating time ofthe iprevioiis twelve months must be 
detennined. During the period of April 2001-March 2002, fhe plant produced 159.494.6 tonnes 
(megagrams) of lead. No copper matte or copper spdss wais produced during the same time 
frame. Over .that time perbd, the plant had a weighted opostiiig time of7,422.29 hours. 
Therefore, thie plant had an average production rate of21.474 tonnes of lead per hour of 
operation. . 

In order to meet the MACT standard, a facility must emit leiss thaii 500 grams of lead into the 
atmosphere for every torme of lead that is produced. The ayerageilead emission rate during the 
testing program was 10,396.34 grams/hour, which translates into a production-based, lead 
compound emission rate of484.14 grams of lead/toiine of lead pnkluced. Consequently, the lead 
emission rate during the testing demonstrates compliance with the MACT stack standard that is 
applicable to this fiidlity. 

VL CONCLUSION 

Normal operating conditions that would contribute tb normal emissions were maintained during 
the testing. Therefore, the test data represents normal emissions for the operating conditions at 
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the time of the tests. 

The test results contained in this report demonstrate compliance with the Maximum Achievable 
Control Technology (MACT) standard for new and existing primary lead smdters regarding lead 
emissions. All aspects of die testing program were conducted according to the applicable 
Reference Test Methods. USEPA test methods included Methods 1,2,3,4, and 12, found in 
Title 40, Part 60, Appendix A. ofthe Code of Federal Regulations.; 

9: 
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Facilitv D>r\ (̂  (Zu /v 
Location^t-*TV t.Oy>0j.f^^AAO 
Operator TC 
Date V 2 I ̂ fo -
Run No. j 
Sample Box No. 
Meter Box No. 
Meter A H. I 
C Factor. 
Pitot Coeff fCp̂  •-'''VY 

#7 3̂' 

Diameter (in.) 
Downstream (in.). 
Upstream (in.) 

Ambient Temp .':;b3> 
Barometric Pressure 2 
Diameter iO.. "2.̂  
Leak Rate fcfml 
Static Pressure -tf^ .D (-j-^.O 
Filter No. 
Impinger Vol. (initial^ I^Q, 
Impinger Vol. (finall ^yxk. 
Silica Gel Wt. (initian M O* 

Initial Meter Reading:. 

Silica Gel Wt. ffinaD M l D 

Traveric 
Point 
No. 

Sample 
Time 
(inin.) 

S.inip>e 
Vacuum 
(In. Hg) 

Stuck 
Temp. 

CF) 

A P 

in . H ] 0 

A H 

in. H ; 0 

G K S 

Volume 
(ft") 

DG.M 
Temp. 

IN 

D G M 
Temp. 
O U T 

Filter 
Temp. 

CF) 
Impinger 

CF) 

1 / 
\ , ^ 

> L \ 
2 . U S l 4 l , ' t 2,1 1 

. 3 .is \-l 4o • 

••> 
\ 

4 \..<t^ I 
\ 

5 . -'b 5u 
1 

< 
6 i ••5 '>7 1 
7 

^ / ; -/ V/ •y? 1 
i 

H o 
8 :-.'-fv. ! ' 0 'iv- 57 
o if/-?-? • so •V. / . , . 

J 
t L% 

10 1 11 iiy^H "-7 at. i 

12 H -1 
13 i 1 4P 
14 

\ . t ^ ' " \n -H-7 i 
15 H-H u , ' \<^ 
16 1 HI . . ^ ' ^ i!....\.0 ^ ^ 
17 |..S' 
18 ,uo (.;< H-3 
19 M O 7 1 
20 •••v.. T l / 
21 % 1,1- \U \ . : : . 9 ' 

I 
1 i -

22 IlU- H ^ li v. 
23 \^ 
24 i .D 

y< /I 
1 1 

Ho ,1*5" u 

•v: \n 
L -lo 

L, ?>'\ I ' l i l l . .5 1. i f } 
C-r , s i \ 

f... i / \ SI ^0 \. 
.-5 * f> H-2- .5S 1.̂ ^ SJ \ 4/ Final Meter Reading:. 
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Facility_ 
Location 
Operator i 
Date_i3; 
Run No._, 
Sample Box No. 
Meter Box No. Afe.<I 
Meter A H . I 
C Factor '-0 
Pitot Coeff (Cp)0; 

Diameter (in.) 
Downstream (in.). 
Upstream (in.) 

Ambient Temo ^ ^ 
Barometric Pressure , V 
Diameter 
Leak Rate fcfin^ i>-<̂  
Static Pressure 
Filter No. 
Impinger Vol. (initial) .-:3 C 
Impinger Vol. (final) ' 
Silica Gel Wt. finitial) jrCf 
Silica Gel Wt. (fmal) H H, 

Initial Meter Readin°: \M. Z i 2- \ 
Traverse 

Point 
No. 

Sample 
Time 
(min.) 

Sample 
Vacuum 
(in. HE) 

Stuck 
Temp. 

CF) 

AP 

in. HiO 

AH 

in. H2O 

Gns 
Volume 

(ft") 

DGM 
Temp. 

IN 

DGM 
Temp. 
OUT 

Filter 
Temp. 

CF) 

Last 
Impinger 

CF) 

1 V Hi) \i'h T O 
2 •4 ' I.t 

. 3 q M 3-) 
4 1\ / -(( 
5 HI- / 
6 ^ \ pz .< ••̂7 / 
7 '^1 

J 

/ 
S ? - i .37 / 
9 V •'fs 
10 M Ml ; H 2 
11 ""I i . \ ? 

1 
I 

12 M 7. .'^ 1 H Z 
13 I 

1 q 14 f 

<< l 

15 1 =*i \ 4 
16 1 1 41 
17 \-'< T) 
18 /,:< 4f 
19 7(1 .sr 3^ 
20 MY (-.• / 4* 
21 V' (S 7,iM . 3> ..-^ 4-C. 1 

22 "7 ^••^ ::.iCL,7 4̂  
23 He. ('t> i f 2. 
24 f>m* .Is T.­
•is •fl MO 

2c. \- Ml WD 
/.7 'if 

•2.-2? y 
Z.7 3.. J 

v7s' (,(=, 
' I^inal Meter Readihe: 
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'I ! 

Facility. 
Location y-̂ ?'•.'ut̂ îA.jjw^ .̂A'̂ ^ 
Operator 
Date tT.|g|t^t. 
Run No. 'i, 
Sample Box No. 
Meter Box No._,'^^5^< 
Meter A Hi 
C Factor 
Pitot Coeff (Cp). •-> 

Diameter (in.) 
Downstream (in.). 
Upstream (in.) 

Ambient Temp_ 
Barometric Pressure 7.f\• ^ 
Diameter • ~ \ 
Leak Rate (cfin). 
Static Pressure - iD^ 'VA-
FilterNo. |f|«4 T, 

1 - •"<l V . _ , . 

Impinger Vol. (initiaP "Zo 
Impinger Vol. (final-) ^J>^ 
Silica Gel Wt. (initial) WiL. 
Silica Gel Wt. (final) t^tfc 4 2 o 

Initial Meter Reading:. 
Traverse 

Point 
No. 

Sample 
Time 
(min.) 

Sample 
Vacuum 
(in. Hp.) 

Stack 
Temp. 

CF) 

AP 

in. HiO 

AH 

in. H2O 

Gat 
Volume 

(ft") 

DGM 
Temp. 

JN 

DGM 
Temp. 
OUT 

Filter 
Temp. 

CF) 

Last 
Impinger 

CD 
1 •3S' Ss' \ 
2 \it^? 2 ?s \ 

. 3 i<4<l' '^ r 
4 42 f 2. 3S' 
5 '\ M-H 1.1 M l . '̂̂ ^ 
6 ^-'^ •¥\ 
7 M 1 ".>7 
8 4 i 1 .c Z t \ . ts 9 

•̂̂  
.: i -.7 7 W D - O 

10 1 
I ' ' •l-\,y 

11 4:i> 1 . i 3 7 • 3S 
- 12 /'I -? • \ 

13 4 i ) .S ( •7 1 3 ; ' 
14 , . 7 
15 /, . 7 S OJ' i , 2. 31 
16 >r.- 4T'̂  
17 f- Xi.'i •?>•! 
18 ••57 
19 
20 ^"^ 

•̂ 
21 s i'4 ^-7 • - ^ 57 
22 'S3'- /> .^s \'^- US 
23 / 

l i . * r i y>s ? 1 

24 
/ '© 7 L i n ^ > ^.^ 

[iL. V7 3.7 
i<;̂ S 9 ^̂ 7 i4 4 3 

i ^ U M 
3-1 s . 7 S 5c J 

¥7 ,.7S- 1 • i.v 

! • 
Final Meter Reading:. 
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BLAST FURNACE FEED DATA SHEET DATE: 
B F # _ _ 2 = _ _ _ SHIFT: T>3i/»<r NAME:. 

CO 

CHARGE 

START 

CHARGE TIME CH/ ̂ RGE 

ART 

CHARGE TIME 

CO 

CHARGE 

START COKE SINTER ^ s CO S7 

^RGE 

ART COKE SINTER N s 

/ / 31 IS 
10 X 32 

0 33 AO: 3/ 
} :06 >34 /^7:3^ 

:;V 35 

0 ^36 

0 6 37 ^1 »'/ :n 
> 38 HI ^ ^ ^ ^ 

0 39 57 ^ ^ ^ ^ ^ 

u n 7 40 ^^^77?5 ̂  
U : 41 (fi/f 

/3 53 •̂ 42 

f7 43 /fl ^s^0h;y^( 

1 i <44 

1: 45 \\^ " ^ ^ ^ ^ ^ ^ )( 

T: 5-7 ^46 

0 ? : 47 

% : / 48 

"i: 4̂  49 ^ ^ - - ^ " ^ 

0 ^ : /so 

-a- 9: 
r 

51 — 

0 9: l( 52 — — 

/o 

/&• 
53 

11 10: \% ll 54 
10: 55 — 

n-. '? ^ ^ - ^ ^ 5S 

0 U: «57 

^ 58 

59 ^ ^ - " " ^ 

60 

ocument : FORM DQP152-021-A, Revision ff: NONE; EffectlveDate 



Dec 09 02 03:43p DOE RUN ENV I RONMEKTRL ' • .X̂̂^̂  

BLAST FURNACE FEED DATA SHEET DATE: /2-3-o^ 

p. 13 

SHIFT: n^wK- NAME:r̂ ;/'>i>.v̂ j 

Document i f : FORM DQP152-021-A, Revision ff: NONE; E f f ectlveDate: 09/30/97 



Dec 09 02 03:45p DOE RUN ENVIRONMENTRL 6369333150 

'V 

Facility. 
Location \4c/gt^f-v**'<,. 
Operator 
Date n^'-Z/ 'g^ 
Run No. I 
Sample Box No. y f f E - ^ 
Meter Box No. AP£jtr 
Meter A H. i >g 
C Factor 
Pitot Coeff (Cp)_i2i4!4. 

Diameter (in.)_ 
Downstream (in.). 
Upstream (in.) 

Ambient TemtS' 
Barometric Pressure ^ . 2 -
Diameter O » f 
Leak Rate (cfin)_d»» 
Static Pressure — I n " 
Filter No. Î -̂ "!! ^ 
Impinger Vol. finitian IZz?C> 
Impiiiger Vol. ffinaH 
Silica Gel Wt. finitian 
Silica Gel Wt. f finaH V ^ ' j-

2>t/.ot 1 

Initial MeterReadinp: ''^i/xA^ 
Traverse 

Point 
No. 

Sample 
Time 
(min.) . 

Sample 
Vacuum 
(ln.IlB) 

Stack 
Temp. 

CF) 

AP 

in. HiO 

A:I 

in. HiO 

Gas 
Volume. 

{ft") 

DGM 
.Temp. 

IN • 

DGM 
Temp. 
dUT 

Filter 
Temp. 

CF) 

Last 
Impinger 

CF) 

1 3 b / ! i 2 » . ^ - . / • 

3 I . z. 
4 i 7 ' ^ ? r 
5 7 )'7 4/ ^ / 

6 us -777 1 
7 /, 7 
8 i i(3tJS» < ~ 1.4 Z7^.7 
9 i \oy< 4̂ 1 ^1 
iO i |o»o ?̂ 11 i \o\i-. 41 V7 ^ ^ 

12 4fi: v.CP V7 ^7 
13 l i ^ ^ j f (n ^5 ?9 
14 {olo ,7'r ^ - ^ ' ^ ^ 4S ^7 
15 li:ilt- ^7 ll'l ( . U : 

16 7 1 ^ ^ \ , ' ^ \ 

17 LtTLt' ? .1 \ 

18 4^ \,'L \ 

19 1 • • -

L S 7 4[ \ 
V -

?o 

20 7 4̂ 
21 \olb -7 25i«.7. .47 / 

22 loi^ .no • 

23 4 ?̂ if^ 1̂ 2 , 7 -

24 4t \ ,0 7.1 1̂ 7 "•t ^— ^7 • 
r 

- ) •75' 47 
11 •i 

— ^t , .7 4̂ 7 %l 
n 1 

7>i 4v} l .O ? . / 41 4̂ 
?? 1 Sz 

'Final Meter Readinp: ' 



Dec 09 02 03:46p DOE RUN ENVIRONMENTRL 6369333150 p . 15 

FB-r.ilitv^\4^r-C J ^ »v 

Locationp.» > ZJ'^ 
Operator_Jj;^ 
Date_I2^4/tk: 
Run No. '"2.^ 
Sample Box No. 
Meter Box NP.Afe--»^ 
MeterAHjJifL 
C Factor l.o^ 
Pitot Coeff (Cp)j6_i5i(L 

Diameter (in.) , 
Downstream (in.). 
Upstream (in.) 

Ambient Temp 
Barometric Pressure. 
Diameter o, ^.A 
Leak Rate ^cfin^ o-o ID'* 
Static Pressure — u ' ̂  .j^'i^o 
Filter No 
Impinger VoL (initial).2ga_ 
Impinger Vol. ffinal> g*»H 
Silica Gel Wt. (initiaOJtSii 
Silica Gel Wt. (finalt »4^" 

Initial Meter Reading: ^ ̂ 2^Sg;»^f34S7 
Traverse 

Point 
No. 

Sample 
Time 
(min.) 

Sample 
Vacuum 
(in. Hg) 

Stack 
Temp. 

CF) 

AP 

in. U]0 

A H 

in.U20 

Gns 
Volume 

(ft') 

DCM 
Temp. • 

IN 

DGM 
Temp. 
OUT 

Filter 
Temp, 

CF) 

Lnst 
Impinger 

CF) 

1 « ^ 7 7-'7 2 ^ Z7 / 
2 |7,W/ 

f-
I.L 77 

,̂  
J a^i ' ^ ^(7 ^ z<; 
4 m< -\ ' " w / — 

H 
5 ml 1.0 2.1 
6 lo 2.,! 7.S 
7 ? 7 ^ . 7 
8 ^ 
9 

fo 
- 7 < ^ \ 9 

fo •TV ^ 7 7 -7 7 A 
11 l^o i '•7 • u; 12 ;.7 
13 2 ^ ' • /•7 
14 / . i . 
15 l ^ l l 7 ? ^ 7-,'=l 
16 1^13 ?z 
17 ML :̂=?> 
18 
19 ( D ^^40. 7 v\ 
20 no ('5 
21 *? no 
22 % i'^ if If 

23 \^ 
24 V.o 2.1 -^^7.4 

K 
<? 
7 
7 

2A „7<5 
So y 

r 
• ^ ^ ^ ( 

Final Meter Readina: 



Dec 09 02 03:47p DOE RUN ENVIRONMENTRL 6369333150 p , 1.6., 

Facility. 
Location 

ty.. y.op. 
ion wrcot 

Operator 
Date V rju^jol-
RunNo._:Si. 
Sample Box No.APgyl 
Meter Box No. A P g ^ 
MetcrAH._Lif\_ 
C Factor t-o 
Pitot Cocmc^io^^ 

Diameter (in.) 
Downstream (in.). 
Upstream (in.) 

Ambient Temp. 
Barometric Pressure 3^ 
Diameter g- ^^i. 
Leak Rate (c&n^ •"".e. 'S " H 
Static Pressure -lo"-Hy.O —' 
Filter No. 2ao^' ; 
Impinger Vol. (initian^T> 
Impinger Vol. ffinals '^o'-j 
Silica Gel Wt. (initiaOJ^lTo. 
Silica Gel -Wt. ffmaP S 

Initial Meter Reading ^ t 
Traverse 

Point 
No. 

Sample 
Time 
(min.) 

Sample 
Vacuum 
(in. Hg) 

Stack 
Temp. 

(°F) 

AP 

in.HjO 

tA\ 

in. HiO 

Gas 
Volume 

(rt») 

DGM 
Temp. 

IN 

DCM 
Temp. 
OUT 

Filter 
Temp. 

CF) 

Lait 
Impinjcr 

CF) 

1 <?. / 
2 , 7 0 7-=) i 1-% / 
3 51 / , ( « 
4 5^ ! ?c> 
5 l .O 7..) BS" 1 2.* 
6 1-] -̂7 i •̂ 7 
7 "s lo / 7 3 ^ ! ^0 \<-
8 ^ ! ^ 
9 
10 

L V7 3U7.n ! î o 9 
10 '-If 
11 • 7 i W'Z i . / / 1 
12 
13 1.7 '=̂ -7̂ -8 2,U ! 3"^ 
14 1-4- U o ! 32_-
15 IS5£> r 16 £> 17 17 ^-7 7 (=. ^ 2.7-
17 \.% ^79.0 W i 
18 7 
19 
20 ) ^ ? . 

21 . T o \y€' 3< 
22 
23 u f'7 
24 H7 

7 
/"Sit •70 l'< 

zn ? 7 ^ < 
•2a 7 4-/ 
%\ /foot 7 4-7 

7 
Final Meter Readine: 

lis-not? 



Uec 09 02 03;48p DOE RUN ENVIRONMENTAL 6369333150 p. 17 

LOT CONTROL CARD ̂  
LOT NUMBER 
moss FURNACEKETTLEU: 

Vacuum zinc added? Yes No 

DATE: 

lbs Amount of ne-wzinc added for desilverizing 

Was silver assay on pre-zinc sample high enough to make stubs? Yes 

If yes, how many stubs did you makc?= 

Was de-zinc kettle temperature between 950 and 1100 F Yeŝ (̂__ No_ 

No 

Based on the tail sample, -was this kettle successfully dezinced? Yes 'V No ; 

What product are you miakirig? _ What pump? _ 

During casting, estimate amount of lead scrapped due to any reason. 

What problems occurred while casting? ' 

Tons 

Work Order # Description Completed 
Y N 
Y N 
Y N 
Y N 

STAMPING; 

a rc 
u9 

Document Name: Lot Control Card; Document Number: DQP156-009-A 
EfTective Date: 05/01/2000, Revision US 
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Facility. •Dee )g. 
Location Wt.-.̂ Lt\A*>^ f j ^ . AA-f̂  
Operator " V ^ 
Date n (< fo V 
Run No. 1 
Sample Box No. A£S>c_ 

. Meter Box No. AC£:\t 
Meter A H. 1-'̂  
C Factor I -0 
Pitot Coeff (Cp) 

Diameter (in.) 
Downstream (in.). 
Upstream (in.) 

Ambient Temn %S 
Barometric Pressure . | 
Diameter. 
Leak Rate (cfin^ o ..- |3 ic 
Static Pressure -VQ - ^ ' ' ^ ^ C 
Filter No. 
Impinger Vol. (initial) 
Impinger Vol. (FinaH oO -\ 
Silica Gel "Wt (initial) 
Silica Gel Wt (final) '•^1 

Initial Meter Reading: - ^ l U . ^ *4-1( 

Final Meter Reading:. 

Traverse 
Point 
No. • 

Sample 
Time 
(min.) 

Sample 
Vacuum 
(in. Hg) 

Stack 
Temp. 

CF) 

AP 

in. HjO 

AH 

in. H]0 

Gas 
Volume 

(ft') 

DGM 
Temp. . 

IN 

DGM 
Temp. 
OUT 

Filter 
Temp. 

f°F) 

Last 
Impinger 

CF) 

1 i $ 7 ^< / 
2 .n /. >̂ / 4 ^ 
3 7 4 .IS' 41 / 
4 . (S 1,1. 
5 -) 

T 1,7. 4.i^:7 3 U 
, 6 /oq-s. ^4 l . O 
7 '-33 l - S ' 

. V — — — j J 

I.t 
^ 8 lai-i" <4 ^7 1 

9 IT^' •̂;2 *\^? 
-•: io /liHO , l-S 

'11 fbv2-s • — ^ 7 H f? . » SI ^ 0 
:i2 / t* t< •7]' I f - 7 HO 
••13 i .-5 '^•^^ 
14 .71 - \̂'7.̂  

•̂•̂  
\ 

15 4 
16 sl 
17 /Ice s/ i <xz- S7 
18 /je : C sis K O s f Wo .2.-7 
19 .'IT' 
20 jii>7s r/ 4 ^ 
21 illV 

1 

7.7 _ m Mo 
22 
23 4 7 L «?/ ^7 
24 MHO 5/ 3 J 

\ 



Dec 09 02 03:30p DOE RUN ENVIRONMENTRL 6369333150 p. 1. 

881 MAIN STREET 
HERCULANEUM. MO 63048 
Phone: (636) 933.3097 
Fax (636)93343150 

The DOE RUN Company 

To: fCOrT P^ST/t^A From: Ku^7}r Jk^tH-iU. 

Pages: / 7 

Date; f2. - ?' 

••'^Review • Please Comment DneaseReply • Pieawe Iteeyeic 

• rpiiMni lit'.' 

7^ 7 # 7 S^/^it 



Dec 09 02 03:30p DOE RUN ENVIRONMENTRL 6369333150 p . 3 

Facility. 
Location_J^b3;^.^j_i,AaUA!i;tJ(ki_ 
Operator "TcL 
Date l?./*;/),-! . 
Run No. 1-
Sample Box No.j^£-K' 
Meter Box No. /^^K' 
Meter A H. I 1^ 
C Factor 1 .C 
Pitot CoefTCCr) O"^^ 

Diameter (in.) 
Downstream (in.). 
Upstream (in.) 

Ambient Temp j>S 
Barometric Pressure i i ) . 
Diameter 0.7'̂ I^ 
Leak Rate (cfm) ^ _ 
Static Pressure -fc-7,U .A-HTXl> 
Filter No. -^fOK'.i 
Impinger Vol. (initial) "Z^o 
Impinger Vol. (final) 
Silica Gel Wt. (initial)JfSZL 
Silica Gel Wc. (fmal) ^^j I 

Travcrjc 
Point 
No. 

Sample 
Time 
(min.) 

Sample 
Vaeuuin 
(in.Ilg) 

Steele 
Temp. 

CF) 

AP 

in.HiO 

A>I 

in. HiO 

Gas 
Volume 

(ft') 

OCM 
Temp. • 

IN 

DGM 
Temp, 
OUT 

Filter 
Temp. 

CF) 

Last 
Impinger 

CF) 

I . (^ M^S'-u ^^ ^.7 { 
2 
3 U . i . o He 
4 (J V O ^1 4 l 
5 \. 7^ M S ' \ 
6 \io-r ^1 
7 7 ( . ,15 4' 8 l 7 . iO ? r 2 7 '^^ i l 
9 ^"^ q'-ili e V ^% 
10 n.i<' u . ' w 31 

• ••':n • c 2H 
,12 i.n 
•13 ^''y\'t> U2. . . |7 W \ 
14 A l o 
15 i 1/5" 1.2^ 4c 1 
16 sl ifo Ml 
17 
18 z—' l f^7.^ 
19 i7̂ <c.̂  l-o 
20 n<ii 41 
21 4 l 
22 I7'/U 41 V4 
23 .^^ i\ i/ 
24 /2sl 4 ' \ ^ \ Mf j 

— J y 1— " v • i • 1 • 

\ 
V 

I 
1 . 1 1 Final Meter Reading:. 



Dec 09 02 03:31p DOE RUN ENVIRONMENTRL 6369333150 

Facilir*,-
Location WiTL.^K 
Operator " T ^ 
Date_lZ4.5jj2i=. 
RunNo.3_ 
Sample Box N'o. .A-Pfc-X. 
-Meter Box No. A ^ & y ^ 
.Meter A H. \''^ 
C Factor '\ • O 
Pitot CL-^efF(C,)_iiJ£4l 

Diameter (in.) 
Downstream (in.). 
Upstream (in.) 

Ambient Temp -Bs" 
Barometric Pressure -ii}. i 
Diameter fr. ZJ-^ 
Leak Rate(cfin) (-̂  tC''I-k 
Static Pressure 4- is - ? 7 '' ^-k^^ 
Filter No. t̂-:̂ ,' -t--
Impinger Vol. (initial) T̂ CC} 
Impinger Vol. (final) 3o"2 . 
Silica Gel Wt. (initial) 
Silica Gel Wt. (final) 4*?^^ 

Initial Meter Reading: ")l..s^'^z-
TraN'erse 

Point f 
No. 

Sample 
Time 
(min.) 

Sample 
Vacuum 
(in.Hs) 

Stack 
Temp. 

CF) 

AP 

in.HiO 

AU 

in.HiO 

Gas 
Volume 

(ft̂ ) 

DGM 
Temp. 

IN • 

DGM 
Temp. 
OUT 

Filter 
Temp. 

C-F) 

Lnit 
Impinger 

CF) 

• 4 -n mi'^ ^Kl' / 
2 1 i4c;ĉ  ,ti5' •ST / 

4^ 4 7t. S 
4 ^ i ,Z- 4 7)0? 
5 4 \ 
6 

u M 7 \ Vf 
—. 4 'l<% '-i'illy'h \ 
S 4 4t> •̂ 1 
9 ,Jl*//2.f 4 4 7 41 ^1 

••-.10 Ivif/s" . -5 .n 4 1 ^1 
'i i .-. iiijn^ ,7.1 / .u 41 3^ 
•12- {•(dii) S" I 'U i 

4^ Ho 
. . i 5 4-)7n 44 41 

s i l l s 4-14,2- y\ 
16 i /Y^ / 4- . I S 4''it/.0! 41 ^ 1 t ^< 
1" M^ih' YS 
IS Iju^u U s4 l'3 37 
19 .11 ^ « r\ 20 31 

4V ^1 
22 j , ^ ( , 5 c,(; •̂ 1 
23 l/vVK-S f .4 4^ 3 1 
24 i i i /C/ s 7tH ¥^ 

I 

t 

1 
Final Meter Reading;. 

5̂ 1 7~1 



Dec 09 02 03:33p DOE RUN ENVIRONMENTRL 

'5;' •???.'•;%'-•••-!•'•'• 

, 6369333150 P-5_ ^ 

. r-Vi.-?: T:>74)I 5>+/̂ I 

LOT CONTROL GARP^ 
LOT NUMBER _72Ml:!i:r^'' 
DJJOSS FURNACE KETTLEU: 

Vacuum zinc added? Yes No 

DATE: 

lbs Amount of new:ziiic added for desilyeri2dng 

Was silver assay ,6h pre-zinc sample high enough to make stubs? Yes No. 

If yes, how many stubs did .you make? ^ ^ / L . ; . • •. 

Was de-zinc kettle temperature between 950 aaid HOOF Yes No 

Based on the tail sample, was this'kettle successfully dezinced? Yes 

What product are you making? ' ' .. • • • • . ' ' • ' • . What pump?. 

During casting, estimate amount of lead scrapped due to any reason. • • • 

What problems -occurred while casting?.; •̂•̂ ^̂ ^̂ i:V .̂'̂ •• • •' • 

No 

Tons 

Work Order # Description Completed 
Y N 
Y N 
Y N 
Y N 

STAMPING: 

Document Name: Lot Control Card; DocumentNumber: DQP156-009-A 
Effective Date: 05/01/2000, Revision #5 



Dec 09 02 03:34p DOE RUN ENVIRONMENTRL 6369333150 p.6, . ' 

LOT CONTROL OÂ R© 

LOT NUMBER : 
PAY S/^/f^ 
/i/^ O^JfWl> 

DROSS FURNACEKETTLEit: 

Vacuum zinc added? Yes 

Amount of new zinc added for desilverizing 

DATE: 

lbs 

No Was silver assay on prerzlnc sample high enough to make stubs? Yes 

If yes, ho w many.stubs did you make? '.-| • • 

Was de-zinc kettle temperature betweesn.950' arid 1100 F Y e s ^ No 

Based on the tail S2unple, -was this kettle successfully dezinced? Yes/K 

What product are you making? /SZ><^y^/^ . What pump? 

During casting, estimate amount of lead scrapped due to any reason. Toixs 

What problems occurred while casting? ' ' ' •' ''' 

No 

Work Order # Description Completed 
Y N 
Y N 
Y N 
Y N 

P 
S T A M P I N G : 

Document Name: Lot Control Card; Document Number: DQP15&-009-A 
EfTective Date: 05/01/2000, Revision #S 



Dec 09 02 03:34p DOE RUN ENVIRONMENTRL 6369333150 

BLAST FURNACE FEED DATA SHEET DATE: /2.-5-̂  

p . 7 

BF# SHIFT; DiOtty^ NAME: t • J j 

CHARGE 1 CHARGE TIME C H A R G E CHARGE TIME 

CO S T A R T C O K E SINTER r C O S T A R T COKE SINTER N U 

31 

f : 

\ 5:41 — ^ ! 33 

5:55 ^ 34 = ) : 

35 — — 

55 36 ^ — 

-'jO/*y -
37 -—-7?^ 

"• 
J>'.2..-'- /r 

/ 38 

- 7 ' 39 

f'- r- ^ 40 
— *•',"•• i~ ' : ; .• 1 > ("i '--L.— 

41 

42 

43 V- = rl 
,'. 44 \ 

45 3^̂ -—^ 
] [ D } S ^ — >46 • f ^ & ^ — 

IBc^-lvfx 47 l l / / 
i \ ̂  

/^?:4*l ?̂  48 ( 

49 

h:J37 ) 50 ^ ^ ^ ^ ^ ^ 

^VBl J3 '̂̂ --T54 '̂̂ ^ 51 — ^ 

^ . - - - ^ 52 — ^ 

53 

54 

^ 5 5 — ^ 

3l/(' I :/.r SS ^ ^ ^ ^ - - " - ^ 
'-b- - J ^ f ^ — '<57 

-T'—• 
58 

1 — ^ 

1(59 
3 5 2 ^ — • 60 

\ 
••Document tf: FORM DQP152-021-A, Revis ion ff: NOKE ; E f f ectlveDate: 09/30/9 7 
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JLASTT 
BF# -H jtl 

DOE RUN ENVIRONMENTRL 6369333150 P-8 . 

BLAST FURNACE FEED DATA SHEET J3ATE: /S-.^--^:^ 
NAME: SHIFT; 

CHARGE 2o/ci-fl CHARGE TIME = " T'-" CHARGE CHARGE TIME 

CO START COKE •SINTER f CO START COKE SINTER N S 

A fib ^ ^ ^ ^ ^ - - ^ " - ^ 

: ^^..^^^ 

' : 
^ r— 

«^ > \ X 33 
: ' 34 

S 35 ^ 

5:3^ 36 " 

• • (n'-OS 37 ^ 

\^'^ ^^H ? 38 

)( 39 ^ 

lit? 0:3-1 40 

fft}/r , 7:00 41 

Ihlj 7'.tO"/ ^^_^0--?-:^77' .U2 ^ ^ ^ . ^ ' 

7:3/ .'-fi.-;". • '43 ^ 

•/ 
' -ir 

^^...^^-^^•^ ̂ '' 
44 

; 45 ^ ^ ^ - - - ^ ^ 

; 46 ^ 

; — — ^ 47 

; ^ 48 

• - — 49 

50 

• ^ ^ 51 

^ ^ ^ - ^ 52 ^ ^ . - - — ^ ^ 

• ^ 53 ^ ^ 

^ - - ^ - ^ 54 

^ ^ ^ ^ 55 ^ ^ - ^ ^ 

5S ^ ^ ^ ^ - ^ ^ 

^ - - ^ ^ ' ^ ^ - " ^ 57 ^ ^ - ^ 

^ ^ ^ - ^ 5.8 ^ ^ ' ^ ^ - ^ " ^ 

59 

60 

Document ^'. FORM D Q P 1 5 2 - 0 2 1 - A , R e v i s i o n . ff: N O N E ; E f f e c t i i v e D a t e : 09 /30 /9 7 . 


